INTRODUCTION
There have been several reports concerning the recovery of thermal damage in nonsporulating organisms (Clark, Witter & Ordal, 1968; Hurst et al., 1973; Iandolo & Ordal, 1966; ; Sogin & Ordal, 1967; . In most cases, thermal damage has been estimated by the increased sensitivity of stressed organisms to sodium chloride, and little attention has been given to other methods of assessing damage.
Cooper & Ramadan (1955) used heat treatment followed by incubation in a medium containing tellurite to differentiate between faecal streptococci from different sources. liquefaciens E~/F/30/39 were grown on heart infusion (m) agar slopes (Difco) at 37 "C.
Subcultures were made at monthly intervals and maintained at room temperature. Liquid cultures were grown in 50 ml HI broth in 250 ml Erlenmeyer flasks incubated at 37 "C on a gyratory shaker (Gallenkamp) for 18 h.
Heat injury and recovery procedure. Liquid cultures were harvested aseptically by centrifuging (12000 g, j min, 20 "C) and resuspended in sterile HI broth. The suspensions were heated at 60 & 0.1 "C at a density of approximately I x 108 viable units/ml either (i) in sealed ampoules, as described by Corry & Barnes (1968), or (ii) by diluting a suspension 50-to Ioo-fold into preheated medium. No correction was applied for heating-up times, but comparison of the two methods showed that, with the heating times used, there was no significant difference in the proportion of the population that was damaged or their recovery characteristics. Heated suspensions were cooled in water at 5 to 10 "C before serial dilution and measurement of viable count, as described below. Experiments in which heated suspensions were cooled in water at I 8 "C instead of 5 to 10 "C showed differences of 0.05 % in the proportion of damaged cells suggesting that cooling at the lower temperature produced little extra damage. Repair of the heat-damaged cells was followed by diluting the heated suspension 10-fold with HI broth and incubating at 33 "C on a gyratory shaker. Previous
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Short communication experiments had shown that after heat-treatments of up to 30 min, recovery of the damaged cells, as determined by the total viable count on HI agar, was better at 33 than at 30 or 37 "C. Similar results were obtained by Beuchat & Lechowich (1968) .
Viable counts. Samples of suspensions of stressed bacteria in recovery medium were removed at intervals and serially diluted in maintenance medium (Difco Bacto-peptone, 0-1 ; ( , (w/v), plus NaCl, 0.5 %(w/v); pH 7.0 to 7.1). Aportion (0.03 ml) of each 10-fold dilution was spread over one quarter of plates of HI agar and HIT agar [HI agar plus 0.04 % (w/v) potassium tellurite]. Potassium tellurite was sterilized as 4 % (w/v) solutions by membrane filtration. Duplicate plates were used for each dilution and colonies were counted after 48 h incubation at 33 "C. The HI agar count represented the total number of viable units present, and the HIT agar count, the number of cells undamaged with respect to tellurite resistance.
Inhibitors. These were added to the HI recovery medium to determine the role of various biosynthetic processes in the recovery of tellurite resistance. Chloramphenicol(100 pg ml-l) and tetracycline (50 pg ml-I) were used to inhibit protein biosynthesis, and actinomycin D (5 pg ml-l) and penicillin (100 pg ml-l) to inhibit ribonucleic acid (RNA) and cell-wall bi 0s ynthesi s respectively .
RESULTS A N D D I S C U S S I O N

Heat injury and recovery
When suspensions of Strep. faecalis EB/F/30/39 were heated at 60 "C, the numbers of colonies formed on HI and HIT agars were different. After heating for 4 min, the total viable population usually remained constant, although in some experiments up to 50 % of the population lost viability. However in all cases, at least 99-9 % of the survivors were unable to grow on HIT agar (Fig. ra) . If heating was continued the viability of the population progressively decreased.
When cells heated at 60 "C for 4 min were transferred to HI recovery broth, they showed a lag of 5 to 6 h before cell division commenced, whereas unheated cells began to divide after approximately I h (Fig. I b) . During this lag period, 60 to 75 % of the damaged cells recovered their resistance to tellurite. These findings are similar to those obtained by Clark et al. (1968) with Strep. faecalis R57 and Iandolo & Ordal(1966) with Staphylococcus aureus M F~I when injury was measured as a loss of salt tolerance, and demonstrate that loss of tellurite resistance can also be used to follow sub-lethal heat damage and subsequent repair.
Efect of inhibitors on recovery
The recovery of tellurite resistance by heat-damaged cells was also followed in the presence of inhibitors at concentrations which inhibited the division of unheated cells for at least 24 h. Addition of chloramphenicol or tetracycline to the recovery medium, to prevent protein synthesis, resulted in less than 5 % of the damaged cells being able to recover their ability to grow on tellurite medium during the 5 to 6 h recovery period. As was expected, these inhibitors did not allow growth of uninjured cells even after the recovery period had terminated. No growth was detected after 24 h but 32 and 28 % of damaged cells recovered resistance to tellurite in the presence of chloramphenicol and tetracycline respectively. These results suggest that there is some involvement of protein synthesis in the recovery of tellurite resistance by heat-damaged cells. The slow rate of recovery in the presence of these inhibitors over a 24 h incubation period may represent recovery independent of the synthesis of new protein, or recovery allowed by a level of protein synthesis insufficient to allow growth. .
The results presented illustrate the use of tellurite resistance as a tool for examining thermal damage, further substantiate the involvement of RNA biosynthesis in repair of such damage, and provide another example of cellular injury that requires protein synthesis for repair to proceed normally. This latter aspect is under further investigation.
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